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[57] ABSTRACT 
A programmable controller according to the present 
invention has memory means (P) for registering any 
functional instruction. On the basis of a functional in 
struction stored in the memory means, an individual 
functional instruction (Func) is repeatedly output to a 
machine tool. When the format of a functional instruc 
tion changes due to a difference in input conditions, 
input condition (B, C) data are created as a ladder and, 
by executing a single ?xed input condition (A), the lead 
address of an area storing the parameter of the individ 
ual functional instruction is called and output, whereby 
a functional instruction of a uni?ed format is executed. 

2 Claims, 1 Drawing Sheet 
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HIGH SPEED PROGRAWABLE CONTROLLER 
FOR EXECUTING AN INSTRUCTION FORMED 

BY A LADDER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a programmable controller 

capable of executing a functional instruction formed by 
a ladder. 

2. Description of the Related Art 
A programmable controller (hereinafter referred to 

as a “PC”) implements sequence control of a numerical 
control NC machine tool by means of software. The PC 
is adapted so that a sequence expressed by a ladder 
diagram is written in a program stored in memory 
means such as a ROM, and the program is called when 
ever needed in order to control a machine tool. Control 
instructions forming each step of sequence control in 
clude a basic instruction and a functional instruction. 
The former is an instruction implementing a one-bit 
logical operation such as AND or OR, and the latter is 
an instruction prepared in order to instruct a compli 
cated function peculiar to a machine. 
More speci?cally, since forming arithmetic functions 

necessary for various kinds of control using one-bit 
basic instructions requires too much actual labor, gener 
ally a repeatedly used control function is registered 
beforehand as a functional instruction in a subroutine 
and is called from a main program. 

Recently, the greater diversi?cation and sophistica 
tion of objects subjected to control has been accompa 
nied by a need to execute various subroutines besides 
the functional instructions registered by ladder lan 
guage. In such cases, there is a tendency on the user side 
to require higher speed sequence control. However, in 
the preparation of such a prior-art ladder diagram, pro 
gramming must be performed using basic instructions 
and already registered functional instructions when a 
subroutine other than a registered functional instruction 
is executed. Consequently, there is an increase in the 
number of steps. Accordingly, in cases where an indi 
vidual functional instruction corresponding to a ma 
chine tool is used repeatedly in preparing a ladder, there 
is a need for a system in which any desired functional 
instruction can be created on the user side. 

SUMMARY OF THE INVENTION 

The present invention has been devised in order to 
solve the foregoing problem and its object is to provide 
a programmable controller capable of interfacing a 
ladder and an individual functional instruction. 
According to the present invention, there is provided 

a programmable controller in which a functional in 
struction is formed and executed by a ladder. Memory 
means are included for storing a plurality of functional 
instruction subroutines. Also included are setting means 
for setting input conditions, which correspond to vari 
ous types of functional instruction subroutines, in pa 
rameter areas, and input means for inputting any func 
tional instruction which has a leading address of the 
input condition in a parameter area. 
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Accordingly, with the programmable controller of 65 
the present invention, programming is facilitated and 
the number of ladder steps is reduced to make high 
speed control possible. 

2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1a and 1b block diagram of an embodiment 
according to the present invention; 
FIG. 2 is a diagram of a functional instruction format; 
and FIGS. 3(a), (b), and (c) are diagrams of a ladder, 

a program corresponding to the ladder, and a ?owchart 
based on the program, respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the invention will now be de 
scribed in detail with reference to the drawings. 
FIG. 1 is a view illustrating the format of a functional 

instruction Func stipulated by one input condition A, in 
which (a) is an equivalent relay circuit diagram and (b) 
is a diagram of a parameter area. The parameter area P 
has an area which stores separate input conditions such 
as B and C, and an area for storing parameters P1, P2, 
P3 . . . , which stipulate input/output data. More speci? 
cally, even if an input condition to be prepared in a 
ladder changes with every functional instruction, a 
separate input instruction can be set in a parameter area 
by suitably applying a modi?cation. This makes it possi 
ble to create any functional instruction. 
FIG. 2 is a diagram of the format of an equivalent 

relay circuit for implementing a functional instruction 
F1 stipulated by three input conditions A, B and C. 
Conventionally, when this functional instruction has 
not been registered as a Subprogram, the functional 
instruction F1 must be formed as a combination of basic 
instructions. However, with the format of the equiva 
lent relay circuit shown in FIG. 1, a functional instruc 
tion (any functional instruction) is registered in which a 
change in an input condition can be set in a parameter 
area. Therefore, the input condition can be registered 
even for a functional instruction having the format of 
FIG. 2 or a functional instruction having a different 
input format. That is, a ladder is set in the parameter 
area and the user is capable of individually creating any 
functional instruction executed by the single ?xed input 
condition A. In this sense, the format of the functional 
instruction shown in FIG. 1(a) is a model format of the 
present invention. Accordingly, if a functional instruc 
tion having the model format of FIG. 1 is registered in 
advance, the user will be capable of calling this instruc 
tion when appropriate, ?xing the contents of the param 
eter and creating an individual functional instruction. 
FIG. 3, which includes FIGS. 3(a)—3(c), is a ladder 

diagram in which FIG. 3(a) includes a basic model for 
creating any functional instruction using the above 
described model format. The contents of a memory 
accessable from this ladder are shown in FIG. 3(b). 
FIG. 3(a) is a ?owchart of ladder execution. 

Ordinarily, the meaning of the control condition and 
the number thereof differ depending upon each func 
tional instruction. However, in a functional instruction 
set by the model format of the kind shown in FIG. 1(a), 
the input condition data are set from address A1 to 
address A’. These data are set by the ladder in such a 
manner as to be called from an address A2 as a parame 
ter of any functional instruction by a control condition 
S1. The lead address A1 of the area storing the contents 
of the parameter is set at the address A2’. Therefore, 
when the control condition S1 is satis?ed, ?rst reference 
is made to the parameter of the optional functional 
instruction, thenoperation is executed with the desig 
nated area serving as another input condition. 
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Thus, a plurality of functional instruction subroutines including a plurality of functional instruction sub 
are stored and, in order to access them from a ladder, an W‘mnes; _ 
input condition conforming to the type of functional Settmg means’ connected to sald memory means’ for 

setting input conditions, which conform to types of 
5 said functional instruction subroutines, in said pa 

rameter areas; and 
input means, connected to said memory means and 

instruction subroutine is constructed by a ladder. In 
other words, it will suffice to set any functional instruc 
tion of the model format and form an individual func 
tional instruction having the lead address of the corre- said setting means, for inputting a functional in 
sponding input condition in a parameter area. struction which has a leading address of said input 
Though an embodiment of the present invention has 10 condition in one of said parameter means. 

bccn described, the invention is not limited thereto and 2. A method for a programmable controller including 
can be modi?ed in a variety of ways without departing 3' numeric?! contmnm," °°mPrism$ the ‘steps Off 
from the scope of the claims (a) storing a plurality of functional instruction sub 
The Pro blc Controller of the pr m invem routines in a memory having a parameter area stor 

_ _ _ . l 15 ing separate input conditions at various addresses 
tion makes it possible to fully exploit subroutine func- and an area for stipulating input/output data; 
tion! in a machine in which a ladder 1an8ua8° and an‘ (b) calling, by a control condition, the input condi 
other language, such as PASCAL, coexist. By interfac- tions at selected addresses as a parameter of any 
ing a ladder and a functional instruction, individual functional instruction; 
functional instructions other than already prepared 20 (c) Creating a ladder by executing a Single ?xed input 
functional instructions can be created with ease. instruction when a format of the functional instruc 
we claim: tion changes due to a change in the input condi 

tions; 
(d) outputting a lead address in the parameter area of 

_ one of the functional instruction sub-routines; and 
"18: (e) executing a uni?ed format functional instruction 
memory means, including functional instruction areas which is output to a machine tool, 

and parameter areas, for storing a ladder program " * ' * * 

1. A programmable controller in which a functional 
instruction is formed by a ladder and executed, compris- 25 
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